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Description 

This invention relates to an electrostatic spraying 
device. 

Energy efficiency and generator current capacity s 
are not viewed as innportant in most conventional elec- 
trostatic spraying applications, since most use is in 
heavy Irxlustrial applications. In attempting to design 
small and/or hand held devices for the domestic market, 
for example, one of the major costs Is that of the high io 
voltage supply, usually in the form of a generator. 
Reducing the current output required from the generator 
enables it to be bulK less expensively. However, a prob- 
lem with previously proposed devices is that if the out- 
put current of the generator is reduced significantly, the is 
devices function less effectively or not at all. 

EP-A-0163390 discloses an electrostatic spraying 
device comprising a nozzle, a liquid delivery arrange- 
ment Incorporating a mechanically operable valve for 
supplying liquid from a reservoir to the nozzle and a so 
high voltage generator for applying a high voltage rela- 
tive to earth to the nozzle. A field adjusting electrode is 
located near to the nozzle and acts as a drain for sur- 
face leakage currents. 

EP-A-01 18202 discloses an aerosol type valved 
container for use In electrostatic spraying, the container 
being fitted with a device for preventing accidental acu- 
ation of the valve. 

GB-A-21 97225 discloses a compressed air 
assisted electrostatic paint spraying gun provided with a 
high tension electrode in the paint eipply duct and a 
metallic part connected to the metal handgrip of the gun 
upstream of the electrode for earthing the paint stream 
at a position which Is located remotely from the elec- 
trode by means of length of plastics hose. This arrange- 
ment is intended to reduce the return current or leakage 
cun-ent through the paint to earth so as to allow paints 
of low resistance or metallic pigment content to be 
sprayed at higher efficiency. 

Broadly, the inventive concept underlying the 
present invention resides in the recognition that it Is 
possible to use a generator which has a current capac- 
ity much smaller than is conventional. 

In accordance with the invention, there is provided 
an electrostatic spraying device comprising a nozzle, 
means for supplying liquid to the nozzle, and high volt- 
age supply means having a high voltage output pole 
connected, in use, so that liquid sprayed from the nozzle 
is electrostatically charged, characterised in that the 
leakage path from the high voltage output pole to the 
low voltage input pole of the high voltage supply means 
is specifically designed to have a length which, in use, 
reduces the leakage current between said poles to less 
than 0.3 microamps. 

Preferably the leakage is less than 0.03 microamps. 

In prior art spraying devices, the majority of the cur- 
rent supplied by the high voltage generator is surface 
leakage current and unwanted corona discharge, only a 
proportion being spraying current i.e. current actually 



used to charge the spray. For example a known hand 
held electrostatic crop spraying device has a spray cur- 
rent (to charge the spray) of about 0.5 microamps and a 
leakage current which, in use, can be as high as 5 
microamps. Reducing the surface leakage enables a 
smaller generator to be used producing a potential cost 
saving. 

Preferably said high voltage output pole of the high 
voltage supply means is connected, in use, so that one 
or more ligaments of liquid is/are propelled from the 
nozzle, the ligaments breaking up into electrostatically 
charged droplets, the high voltage supply means having 
a maximum output current when the device is spraying 
of 1.5 microamps at 15kV in the case of a single liga- 
ment or 0.8 microamps per 15kV plus 0.15 microamps 
per ligament in the case of more than one ligament. 

For exanple, the high voltage supply means may 
have a maximum output cun-ent when the device is 
spraying of 0.6 microamps at 1 5 kV in the case of a sin- 
gle ligament or 0.3 microamps per 15 kV -t- 0.15 per lig- 
ament In the case of multi-ligament spraying. Where the 
liquid being sprayed has a suitable resistivity, i.e. of the 
order H 10^ ohm cm or above, the consumption of cur- 
rent by non-catastrophic corona discharge is negligible 
and the maxinum output current that the high voltage 
supply means is capable of producing may be 0.33 
microamps per 15 kV for a single ligament sprayer or 
0.03 per 15 kV -I- 0.15 per ligament in the case of a 
multi-ligament sprayer. 

As referred to above, it is to be understood that a 
reference to a maximum output current capability of for 
example 0.6 microamps at 15 kV means that at 15 kV. 
the maximum current output capability is 0.6 microamps 
but for high voltage supply means designed to operate 
at other voltage outputs, the maximum current output 
capability applicable is proportionally related so that, for 
instance, at an operating voltage of 20 kV the maximum 
current output capability is 20/15 x 0.6, ie 0.8 micro- 
amps. 

Where the device of the Invention is designed to 
produce multl-llgament spraying (e.g. using an annular 
or linear nozzle with an extended discharge edge), it is 
preferably an-anged to operate so as to produce a liga- 
ment to ligament pitch of at least 400 microns. 

Preferably the arrangement is such that the great- 
est average potential gradient, in normal use, across 
surfaces of the device between conductors or semicon- 
ductors connected to the high voltage output pole and 
the low voltage input pole of the high voltage supply 
means is less than 3kV per cm. 

Typically a device in accordance with the invention 
is operated with an average potential gradient of less 
than 3 kV per cm avoss surfaces of the device between 
conductors or semiconductors connected between the 
high voltage output pole and the low voltage input pole 
of the high voltage supply means. 

Preferably the greatest average potential gradient 
across such surfaces is less than 2 kv per cm. 

Preferably where the device is so designed that 
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portions of such surfaces are disposed in such a way 
that potential current leakage paths exist aaoss gaps 
between those surface portions, in normal use of the 
devices the air pathway potential gradient between any 
such surface portions Is no greater that 6 kV/cm. 5 

In comparison with normal practice at high volt- 
ages, the potential gradient is much less. This reduces 
the surface leakage current, so reducing the load on the 
generator. The generata may therefore be built less 
expensively w 

In a preferable aspect of the invention, the liquid to 
be sprayed is contained in a pressurised container hav- 
ing a delivery valve which, in use, is opened by relative 
movement of the container and the nozzle towards each 
other, the device having a body or body part from which is 
the nozzle extends, said valve being opened, in use, by 
relative movement between the container and the body 
or body part, the nozzle remaining fixed in relation to the 
body or body part. 

Preferably the body or body part is formed in one so 
piece so that it is uninterrupted round its periphery, and 
formed of insulating plastics material, the nozzle pro- 
jecting from one end and movement being applied to 
the container from the other erxl to operate the valve 

The high voltage supply means may comprise a 25 
generator situated on a side of the container remote 
from the nozzle and having a high voltage connector for 
electrical connection thereto, the low voltage circuit of 
the generator being remote from the container, move- 
ment being applied to the container through the genera- 30 
tor to operate the valve. 

The generator preferably produces a unregulated 
output voltage, ie without employing any feedback- 
dependent form of voltage regulation, thereby allowing 
the generator to be constructed cheaply Such a gener- as 
ator is particularly applicable to single ligament spraying 
since such spraying can tolerate a relatively wide range 
of operating voltages. 

In a preferred emlxxliment of the invention the gen- 
erator comprises means for converting a low voltage 40 
from a dc supply into a relatively low ac voltage, means 
for storing the energy content of said ac voltage, means 
for repeatedly discharging the energy-storing means to 
produce a relatively low magnitude higher frequency 
decaying oscillatory voltage, high gain transformer 45 
means for converting said higher frequency voltage to a 
large magnitude decaying oscillatory voltage (typically 
at least 10 Kv), and means for rectifying said large mag- 
nitude voltage to provide a uni -polar high voltage output 
which, when applied to the device, is subject to smooth- so 
ing by capacitive elements associated with the device. 

Such a generator can be manufactured in a com- 
pact form and at lower cost than generators of the type 
used conventionally which employ an array of voltage 
multiplier circuits to convert a low input voHage into a 55 
high output voltage suitable for use in electrostatic 
spraying devices, and the preferred generator does not 
require feedback control to produce a regulated voltage 
output as used in conventionally used generators. 



In a preferable aspect of the invention there is pro- 
vided an electrostatic spraying device having a nozzle 
and a surface near the nozzle which is sufficiently insu- 
lated as to charge to a high voltage, in use. whereby the 
spray from the nozzle is repelled therefrom. This 
reduces the amount to which the sprayed droplets 
spread, which may be desirable in some cases. In a pre- 
ferred embodiment the surface is annular. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention will now be 
described, by way of example, with reference to the 
acconpanying drawings, in which: 

Figures 1a and 1b are a cross section of an electro- 
static spray gun embodying the invention; 
Rgures 2a and 2b are a cross section of another 
electrostatic spray gun embodying the invention. 
Figure 3 is a view similar to Figures la and lb but 
showing a modification thereof; and 
Figure 4 is a block diagram of the circuitry of the 
high voltage generator employed in the embodi- 
ments of this invention. 

DETAILED DESCRIPTION 

The invention may be embodied in any shape con- 
venient to the purpose to which it is to be put. The 
embodiments illustrated are both in the form of a spray 
gun. 

The spray gun illustrated in Rgure 1 has a body 
member 2 and a hand grip 4. The body member 2 is in 
the form of a tube of Insulating plastics material. The 
tube is integral, that is to say it has no breaks round its 
periphery In contrast to a clam shell moulding. Suitable 
materials will usually be selected from a group defined 
by a bulk resistivity preferably greater than 10''* ohm 
cm. Given suitable thicknesses of material such bulk 
resistivities reduce the leakage through the material to a 
negligible amount The problem is that at high voltages 
the leakage across the surface becomes important so 
that there is a requirement for high surface resistivity 
values in use. Thus materials which contaminate easily 
or absorb water easily are not suitable. For example it is 
preferred that the material does not absorb more than 
0.7% by weight of water. Examples of suitable materials 
are ABS. polypropylene, polyethylene, some grades of 
polyvinyl chloride, acrylic, polycarbonate, acetal. 

The body member is externally threaded at its end 
6 to receive an end cap 8, which may also be of plastics 
material selected from the same group. Alternatively the 
end cap may be of a less insulating material, for exam- 
ple Tufnol Kite brand. The end cap 8 has a central aper- 
ture 10 through which, in use, a nozzle 12 projects. 
N/Ieans are provided, in the form of a container 14. for 
delivering liquid to he sprayed to the nozzle. The nozzle 
12. which is permanently attached to the container 14, 
has a shoulder 16 which is received by a recess 18 on 
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the inside o1 the end cap, thereby to locate the nozzle 
accurately centrally ol the end cap. The container may 
be replaced by removing the end cap. 

The container is pressurised by liquefied propellant. 
e.g. fluorocaibon 134A, which is separated from the liq- 
uid to be sprayed by a metal foil sack (only part of which 
is shown). The supply of fluid to the nozzle 12 is 
switched on and off by a valve 20 with which a passage 
22 in the nozzle communicates. As in the case of an 
aerosol can, pressing the valve 20 relatively towards the 
container 14 opens the valve allowing liquid to be pro- 
pelled from the container by the pressurised propellant 
and into the passage 22 of the nozzle. An internal 
restriction in the container 1 4 limits the flow rate to a low 
value, e.g. 1 cc per minute and so that the liquid arrives 
at the outlet 24 of the nozzle at very low pressure which 
is not sufficient to cause any or significant atomisation. 
The nozzle may be conducting or insulating. It is pre- 
ferred that the nozzle is insulating. The container 14 is 
conducting, in this example. 

In the examples illustrated a single ligament issues 
from the tip of the nozzle. In other examples, the nozzle 
may be annular or in the shape of a plane blade so that 
a plurality of ligaments of liquid issue therefrom. 

At the end of the body member 2 remote from the 
nozzle 1 2, a high voltage generator 26 is situated in a 
tiljular carriage 28. The carriage 28 is siidable in the 
body member 2 and is biased away from the end cap 8 
by a tension spring 29. The generator has a high volt- 
age output pole 30 connected to a contact schemati- 
cally indicated at 32 for contact with the conducting 
container 1 4. The other pole is electrically common with 
a low voltage supply lead 34 and thus connected via a 
resistor 36 to a contact strip 38 on the exterior of the 
hand grip 4. The low voltage supply lead is connected to 
one pole of a battery 40. The other pole of the battery is 
connected to the generator by another low voltage sup- 
ply lead 42 via a microswHch 44. 

In order to increase the length of the leakage path 
from the high voltage output pole 30 to the lead 34 on 
the low voltage side of the generator, the generator is 
hermetically sealed in the carriage 28, e.g. by encapsu- 
lating the generator in the carriage 28 so that there is no 
direct surface path inside the tutxjiar carnage 28 
between the one high voltage pole 30 of the generator 
and the other pole 34. The insulation on the low voltage 
leads 34 and 42 is sufficient that there is no significant 
leakage through the bulk of the insulation in relation to 
surface leakage to a break in the insulation at the con- 
nection wHh the resistor 36. 

In a version, as illustrated in Rgure 3, the tubular 
canriage 28 is extended towards the nozzle end of the 
container 14 and is sufficiently large for the container to 
fit therein. This fc)oth lengthens the leakage path from 
the container to the resistor 36, and ensures that if there 
is any spillage from the container 14, it is contained by 
the carriage and does not contaminate the leakage 
path. 

The valve 20 is opened, in use, by relative move- 



ment between the container 1 4 and the body 2, the noz- 
zle 12 remaining fixed in relation to the body. Movement 
to operate the valve is applied to the container by move- 
ment of the generator. To this end, the grip 4 has a trig- 

5 ger 46 which when squeezed operates on one end of a 
lever 48 which is pivotally mounted at 50. Movement of 
the lever 48 is communicated by a link 51 to a further 
lever 52 which is pivotally mounted at one end 54. A 
central portion 56 of the lever 52 bears on the end of the 

10 carriage 28 remote from the container 14 so thai when 
the trigger 46 is squeezed, resulting movement thereof 
Is translated Into movement of the carriage, and thus the 
container, towards the nozzle, so opening the valve 20. 
As this happens a linkage 58 operates the microswitch 

(5 44 so that power is supplied to the generator The high 
voltage output from the generator is thus applied to the 
container and so to the liquid therein. The high voltage 
is thus conducted to the tip of the nozzle, via the liquid 
in the case of an insulating nozzle, where the electric 

20 field strength is sufficient to produce a charged spray 
The spray may be formed preponderantly by elec- 
trostatic forces, suitable liquids for such operation pref- 
erably having a resistivity in the range 1 x 1 0^ to 5 x 1 0^° 
ohm cm in the case of non-aqueous liquids. In the case 

25 of more conducting liquids and aqueous systems, a jet 
may be produced by hydraulic pressure, even in the 
absence of the high voltage, which jet breaks up into 
coarse droplets. The addition of the high voltage 
improves the spray by decreasing the droplet size and, 

30 since like charges repel each other, spreading the spray 
out into more of a cloud. 

The end cap 8 has an annular shroud 60 also 
formed of insulating material. In initial operation of the 
spray gun small amounts of charge accumulate on the 

35 outer edge 62 of the shroud. As the shroud is insulating, 
e.g. being made of non conducting material, e.g. 
Tufnol, ABS, polypropylene, polyethylene, polyvinyl 
chloride, acrylic polycarbonate, acetal, and supported 
on the insulating body 2 leakage is sufficiently slow as 

« the leave the shroud charged. The charge on the edge 
is of the same polarity as the spray which it thus repels. 
This reduced the tendency of the spray to lift or spread 
out. The shroud 60 can thus be used to control the 
shape of the spray and to this end may be adjustable or 

45 there may be several different interchangeable shrouds. 
In use the grip is held in a hand and the trigger is 
squeezed as explained above. The hand contacts the 
conducting strip 38 to provkle an earth return circuit In 
relation to the high voltage circuit, any point on the rela- 

50 tively conducting hand is effectively short circuited to 
the conducting strip 38 and thus to the pole of the high 
voltage generator which is connected thereto in com- 
mon with the low voltage input 

The two shortest leakage paths between the poles 

55 of the high voltage generator are indicated in the draw- 
ing by the heavy outlines in Figure 1b. 

Recalling that in use the carriage is pressing 
against the rear of the container 14, one of these leak- 
age paths is from ttie rear of the container 14. along the 
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surface inside the body member 2 between it and the 
carriage 29, through a slot 64 through which the link 51 
and lever 52 connect, and over the outer surface o1 the 
grip 4 to the conducting strip 38. 

From the slot 64 In the body there is also a sub s 
leakage path over the external surface of the tubular 
body member 2 (but inside the hand grip) to the finger of 
the operator squeezing the trigger. 

Another leakage path is from the front of the con- 
tainer 14 across internal surfaces of the Ixxly mennber io 
2, across the surfaces through the screw thread of the 
end cap and over the external surfaces of the body 
member 14 and grip 4 to the hand of the operators and 
so to the conducting strip 38 

In contrast to the situation if the body member 2 is 
were a clam shell moulding, there is no direct surface 
path through the body member 2 since this is an integral 
tube. 

The generator is unregulated and has a rectified 
output such that at the load presented by the spraying 20 
current and the leakage, it operates at a voltage of 
about 15 kV. The distance of the shortest leakage path 
is designed to be about 8 cm, giving an average poten- 
tial gradient over the shortest leakage path of 1.88 kV 
per cm. In practice the average potential gradient 2S 
should not be greater than 3 kV per cm, preferably not 
greater than 2 kV per cm. By design of the gun with 
regard to such parameters, the leakage current can be 
reduced to less than 0.3 micro amps, more preferably to 
less than 0.03 micro amps. At a spraying rate of 1 cc per 30 
minute in the illustrated embodiments using a liquid for- 
mulation having a resistivity of the order of 10^ ohm.cm 
or greater, the spraying current (the currert which actu- 
ally charges the liquid) Is less than 0.1 micro amps. In 
multi-ligament sprayers, the usual maximum spraying 3S 
current per ligament would be about 0.15 micro amps. 
In the case of a single ligament sprayer as illustrated, 
the maximum spraying current would be about 0.3 micro 
amps. Thus, a 15 kV generator which in operation, has 
a maximum output current capability of 0.6 micro amps 40 
at the load preserved by the spraying current and the 
leakage, would be adequate for most applications. In 
other words, in order to achieve the benefits of a low 
cost generator, for high resistivity liquids of the order of 
10^ ohm. cm and above a 15 kV generator which when 4S 
spraying produces a current which is a maximum of 0.6 
microamps for a single ligament sprayer Is all that is 
required, since the spraying current is not more than 0.3 
microamps and the leakage current is not more than 0.3 
microamps. Where the leakage is limited to 0.03 micro- so 
amps, a generator having a maximum output current 
capability of about 0.33 micro amps at 15 kV is all that is 
required so as to provide up to 0.3 micro amps spraying 
current and 0.03 micro amps leakage. In a single liga- 
ment sprayer, the spraying current is sometimes higher 55 
than is usual in a multi ligament sprayer. In a multi-liga- 
ment sprayer, the spraying cun-ent would not normally 
be above, say, 0.1 5 micro amps per ligament per 15 kV. 
For a multi ligament sprayer all that Is required Is a gen- 



erator which, when actually vrarking in the device, pro- 
vides an output cun'ent no greater than 0.1 5 micro amps 
per ligament plus an amount for leakage of 0.3 micro 
amps, preferably 0.03 micro amps. 

In the foregoing it has been assumed that current 
consumption through non-catastrophic corona dis- 
charge is negligible, which is generally the case espe- 
cially for single ligament spraying where the operating 
voltage of the generator is typically be of the order of 15 
kV but generators vinth operating voltages up to 25 kV 
may be used without generating excessive corona dis- 
charge especially when used to spray liquids having 
resistivities of the order of 10^ ohm. cm. In some cir- 
cumstances however, even with operating voltages of 
the order of 15 kV, corona discharge may consume cur- 
rent in amounts which are comparatile or even greater 
than the spraying current. For example, in multi-liga- 
ment spraying with liquids of high resistivity, current 
consumption resulting from corona discharge will usu- 
ally be negligible but may become substantial, for 
instance up to 1 micro amp, if dry spots develop at the 
spraying edge especially In the case of linear nozzles, 
as are often used for multi-ligament spraying. Also in the 
case of single ligament spraying using liquids having 
low resistivity, eg of the order of 5 x 10^ ohm. cm, or liq- 
uids containing conductive particles, corona discharge 
can give rise to current consumption of up to about 0.5 
micro amps (usually less). Multi-ligament spraying is 
generally not practicable with low resistivity liquids. 
Thus, where a spraying device Is to be used in circum- 
stances where there may be non-negligible current con- 
sumption due to corona discharge, the generator may 
be selected accordingly so that it has a maximum cur- 
rent output capability which Is adequate to meet the 
load presented by the spraying current, the surface 
leakage path current and the current consumed by any 
corona discharge. Generally, where non-negligible cur- 
rent consumption by corona discharge is to be catered 
for, a generator with a maximum output current capabil- 
ity of about 1.5 micro amps will suffice and can be fabri- 
cated as a low cost unregulated generator of the type 
described herein wHh reference to Figure 4 of the draw- 
ings. 

The embodiment illustrated in Rgure 2a Is similar to 
that of Figure 1 a except for the way in which the gener- 
ator Is mounted and the way the can is pressed to oper- 
ate the valve. 

In this embodiment the container Is mounted in a 
tubular body part 2a equivalent to the body member 2 in 
the embodiment of Figure 1. The body part 2a has an 
erxl cap 8, which in this case is shown integral with the 
tubular part 2a. The part 2a again is formed with no 
breaks round Its periphery, e.g. by moulding. The part 
2a has a trigger 46 which is fixed thereon. Another body 
part 2b, in which the body part 2a telescopes, cames 
the generator 28 and has a hand grip 4 fixed thereon. 
The body parts 2a and 2b are biased apart by means 
not shown. 

In operation the trigger 46 Is squeezed towards the 
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hand grip until the contact 32 on the generator meets 
the end of the container 1 4. Further pressure moves the 
container 1 4 in relation to the body part 2a whilst, again, 
the nozzle remains stationary in the part 2a. This move- 
ment operates the valve to supply liquid from the con- 5 
tainer to the nozzle producing a spray of 
electrostatically charged liquid as explained above. 

The two shortest leakage paths are also shown in 
heavy outline in Figure 2 and are similar to those shown 
in Rgure 1 . One of the paths is from the rear of the con- 10 
tainer 14, along the surface between the parts 2a and 
2b to the hand operating the trigger and so to the con- 
ducting strip 38. The other path is from the front of the 
can over the inside surfaces of the part 2a through the 
opening 10 (the nozzle is insulating), over the outer sur- is 
faces of the part 2a to the operator's hand and so to the 
conducting strip 39. The leakage paths are sufficiently 
long to achieve the required low leakage current ena- 
bling use of the same low current generator as in the 
eni]odiment of Figure 1 . 20 

Referring to Figure 4, the high voltage generator 
described previously is preferably one which does not 
require the use of an array of voltage multiplier circuits 
as in conventional generators. Thus as shown, the gen- 
erator comprises an oscillator 1 GO receiving as its input 2S 
the dc voltage provided by the battery pack 40 shown in 
Figure la for example. Typically, this input voltage is of 
the order of 9v. The oscillator 100 provides an oscillat- 
ing output, typically of the order of 100Hz, which is con- 
verted by transformer 102 into a relatively low 30 
magnitude ac voltage (typically ca. 200v) which is 
applied to an energy storage and switching circuit 104, 
using capacitive elements to store the energy content of 
the output from the transformer 102. The circuit 104 is 
designed in such a way that the energy stored capaci- 35 
lively is repeatedly discharged at a frequency typically 
between 5 and 20 Hz, thereby producing an oscillatory 
output of a decaying nature (see signal depicted by ref- 
erence 106), the peak output voltage of which is typi- 
cally 200 v and the decay rate being such that the signal 4o 
decays to virtually zero voltage within a millisecond or 
so. The pulsed signal 1 06 is applied to a high gain trans- 
former 108 which converts it to a voltage of the order of 
20-25kV (signal 110) and this signal is then applied to a 
half wave or full wave rectifier circuit 1 1 2 to produce the 45 
unipolar high voltage output 114 of the generator. The 
signal 1 14 is shown in its smoothed form, the smoothing 
being effected by stray capacitances associated with 
the device. 

One form of generator suitable for use in the so 
embodiments described herein is disclosed in EP-A- 
0163390. 

Although the embodiments described above have 
used electrical contact between the liquid and a conduc- 
tor, in the form of the container, to charge the liquid, 55 
other arrangements are possible. For example in 
another such arrangement, there is no electrical contact 
between the liquid and the high voltage output of the 
generator but a ring electrode, connected to the high 



voltage output of the generator surrounds the nozzle 
and charges the liquid by induction. 

In another example, not illustrated, the nozzle is 
made of a porous material similar to that used for the 
writing element in a felt tip pen. The container may not 
then need to be pressurised, supply of liquid to the noz- 
zle relying on capillary action. 

Whereas the main teaching of this specification 
relates to the reduction of leakage across the surface of 
the device, those skilled in the art will recognise that the 
device should be of suitable materials and should have 
suitable radii and corner radii to reduce corona dis- 
charge to a minimum so as to reduce unwanted effects 
of corona in loading the generator 

In order to measure leakage currents, the following 
technique is suggested. All the parts of the device 
should be assemtsled in their working positions, with the 
exception of the generator which is replaced with a non 
working dummy having dummy electrical connectors in 
places corresponding to those in the real generator. The 
container should either be empty or it should be 
ensured that there is no liquid delivered. When the noz- 
zle is dry, especially if it is conducting, there is a ten- 
dency for corona to discharge therefrom. To prevent this 
the nozzle tip should be fitted with a cover sufficiently 
insulating and of sufficiently large diameter as to pre- 
vent corona discharge. An external generator, adjusted 
to the operating voltage, has its high voltage circuit con- 
nected across the dummy high voltage poles of the 
dummy generator, e.g. between the container and the 
conducting strip 38. A sensitive ammeter or electrome- 
ter Is connected to measure the current from the exter- 
nal generator, which current represents the leakage 
current of the device in use. 

The spraying current and any current consumed 
through corona discharge may be determined by using 
the device (with a live generator) to spray the liquid 
towards an imperforate catch target (e.g. a metal sheet) 
and interposing a grid of fine wire gauze between the 
device and the catch target so that the corona cunent is 
collected by the grid and the charged spray droplets are 
collected by the catch target. The grid and target may 
be connected to respective ammeters to allow the differ- 
ent current components to be measured. In practice, 
some of the droplets may tend to deposit on the grid but 
this can be minimised by making the aperture size 
defined by the intersecting wires of the grid suitably 
large (eg 2.5cm square). 

Claims 

1. An electrostatic spraying device comprising a noz- 
zle (12), means (14) for supplying liquid to the noz- 
zle, and high voltage supply means (26) having a 
high voltage output pole (30) connected, in use, so 
that liquid sprayed from the nozzle (12) is electro- 
statically charged, characterised in that the leakage 
path from the high voltage output pole (30) to the 
low voltage input pole (34) of the high voltage sup- 
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ply means (26) is specifically designed to have a 
length which, In use, reduces the leakage current 
between said poles (30, 34) to less than 0.3 micro- 
amps. 

2. A device as claimed in Claim 1 in which the leakage 
current between said poles is less than 0.03 micro- 
amps. 

3. A device as claimed in Claim 1 in which said high 
voltage output pole (30) of the high voltage supply 
means (26) is connected, in use, so that one or 
more ligaments of liquid is/are propelled from the 
nozzle (12), the ligaments breaking up into electro- 
statically charged droplets, the high voltage supply 
means (26) having a maximum output current when 
the device is spraying of 1.5 microamps at 15kV in 
the case of a single ligament or 0.8 microamps per 
1 5kV plus 0.1 5 microamps per ligament in the case 
of more than one ligament. 

4. A device as claimed in Claim 3 in which the maxi- 
mum output current of the high voltage supply 
means (26) is 0 .3 microamps at 1 5 kV in the case of 
a single ligament, or 0.3 microamps per 15 kV plus 
0.15 microamps per ligament in the case of more 
than one ligament. 

5. A device as claimed in any one of Claims 1 to 4 in 
which the greatest average potential gradient, in 
normal use, across surfaces of the device between 
conductors or semiconductors connected to the 
high voltage output pole (30) and the low voltage 
input pole (34) of the high voHage supply means 
(26) is less than 3kV per cm. 

6. A device as claimed in Claim 5 in which said great- 
est average potential gradient is less than 2 kV per 
cm. 

7. A device as claimed in any one of the preceding 
claims in which the liquid to be sprayed is contained 
in a pressurised container (14) having a delivery 
valve (20) which, in use, is opened by relative 
movement of the container (1 4) and the nozzle (12) 
towards each other, the device having a body or 
body part (2) from which the nozzle (12) extends, 
said valve (20) being opened, in use, by relative 
movement between the container (14) and the body 
or body part (2), the nozzle (12) remaining in f ixed 
relation to the body or body part (2). 

8. A device as claimed in Claim 7 in which the body or 
body part (2) is uninterrupted round its periphery 
and is formed of insulating plastics material. 

9. A device as claimed in Claim 7 or 8 in which the 
high voltage supply means comprises a generator 
(26) situated on a side of the container (14) remote 



from the nozzle (12) and having a high vottage con- 
nector (30, 32), the low voltage circuit of the gener- 
ator (26) being remote from the container. 

5 10. A device as claimed in any one of the preceding 
claims in which the nozzle (1 2) is made of insulating 
material. 

11. A device as claimed in any one of the preceding 
10 claims in which the high voltage supply means (26) 

comprises means (100, 102) for converting a low 
voltage from a dc supply into a relatively low ac volt- 
age, means (104) for storing the energy content of 
said ac vottage, means for repeatedly discharging 

15 the energy-storing means (104) to produce a rela- 
tively low magnitude higher frequerx:y decaying 
oscillatory voltage, high gain transformer means 
(108) for converting said higher frequency voltage 
to a large magnitude decaying oscillatory voltage 

20 and means ( 1 1 2) for rectifying said large magnitude 
voltage to provide a smoothed uni-polar high volt- 
age output. 

12. A device as claimed in any one of Claims 1 to 6, or 
25 as claimed in any one of Claims 10 and 11 when 

dependent on any one of Claims 1 to 6, comprising 
a housing (2, 4) which is suitable for hand held use 
and which receives a container (14) for the liquid, 
the housing including a body part (2) from which the 
30 nozzle (12) extends and said body part being unin- 
terrupted around its periphery and being formed of 
insulating plastics material. 

13. A device as claimed in Claim 12 in which said con- 
35 tainer (1 4) is collapsible and means is provided for 

compressing the container in order to effect feed of 
liquid to the nozzle (12). 

14. A device as claimed in Claim 12 or 13 in which the 
40 container (14) is provided with a valve (20) and in 

which opening of the valve (20) is effected in 
response to movement of the container (14) relative 
to the housing (2, 4). 

45 15. A device as claimed in any one of Claims 12 to 14 
in which the collapsible container (14) is enclosed 
within a casing containing fluid pressurising the 
container. 

50 16. A device as claimed in any one of Claims 12 to 15 
in which the collapsible container (14) is received in 
the housing (2,4) as a replaceable unit. 

17. A device as claimed in Claim 13 in which the col- 
55 lapsible container (14) is enclosed within a carrier 
which is mounted for movement within the housing 
(2, 4) and in which the container is provided with a 
valve (20) which, in response to movement of the 
container (14) in a predetermined direction, is 
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Opened, said compressing means being effective to 
expel liquid from the container (14) upon opening of 
the valve (20) in response to such movement. 

1 8. A device as claimed in any one of Claims 1 3 to 1 7 
in which the housing (2, 4) Includes a user-operable 
trigger (46) for controlling feed of liquid by the com- 
pressing means. 

19. A device as claimed in any one of Claims 12 to 18 
in which the high voltage supply means comprises 
a HT generator (26) mounted for movement within 
the housing (2, 4), movement of the HT generator 
(26) being effected in response to operation of a 
user-operable member (46) and feed of liquid from 
the container being controlled in response to such 
movement of the HT generator or of a mounting 
(28) for the HT generator. 

20. A device as claimed in Claim 12 in which the con- 
tainer (14) Is mounted for movement within the 
housing (2, 4) and the compressing means is con- 
trolled in response to movement of the container 
(14) to effect enabling and disabling of liquid feed to 
the nozzle (12). 

21. A device as claimed in any one of the preceding 
claims further comprising a shroud (60) of insulat- 
ing material which encircles the nozzle (12) and on 
which a high voltage of the same polarity as that 
applied to the liquid Is developed during spraying 
operation of the device. 

22. A device as claimed in any one of Claims 1 to 6, or 
as claimed in any one of Claims 10 and 11 when 
dependent on any one of Claims 1 to 6, comprising 
a tubular body part (2) receiving a collapsible con- 
tainer (14) containing liquid to be sprayed and pro- 
vided with a valve (20) to control supply of liquid 
from the container to the nozzle (14), said tubular 
body part (2) terminating in an end cap (8) which is 
removable to permit replacement of the container 
(14) and through which said nozzle (12) projects, 
and a shroud (60) of insulating material provided on 
said end cap (8) so as to encirde the nozzle and on 
which a high voltage of the same polarity as that 
applied to the liquid Is developed during spraying 
operation of the device. 

23. A device as claimed in any one of Claims 1 to 8 in 
which the high voltage supply means comprises an 
HT generator (26) mounted for movement, such 
movement being effected in response to operation 
of a user-operable member (46) forming part of the 
device and being effective to control sifsply of liquid 
to the nozzle (12). 

24. A device as claimed in Claim 23 comprising an 
elongate tubular body part receiving in succession 
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said HT generator (26) which is movable longitudi- 
nally within the tubular body part (2) and a cdlapsi- 
bte container (14) containing liquid to be sprayed 
and provided with a valve (20) which controls sup- 
5 ply of liquid from the container to the nozzle (12) 
and which is operable In response to said longitudi- 
nal movement of the HT generator (26). 

25. A device as claimed in Claim 24 in which the col- 
10 lapsible container (14) is received within a suitably 
dimensioned casing for transmitting movement of 
the HT generator (26) to the valve (20) to effect 
opening of the latter. 

15 26. A device as claimed in Claim 25 in which said cas- 
ing is electrically conducting and in which said high 
voltage is supplied from a high voltage output pole 
(30) of the HT generator (26) to the nozzle tip via 
said casing. 

20 

27. A device as claimed in any one of Claims 1 to 1 1 in 
which the device conprises first and second body 
parts (2a. 2b) which are movable relative to one 
another and a user operable actuator (46) which 

25 effects movement of the body parts (2a, 2b) relative 
to one another in such a way that the high voltage 
supply means (26) and the means (14) for supply- 
ing liquid are operated in response to such relative 
movement. 

30 

28. A de/ice as claimed In Claim 1 or 2 or as claimed in 
any one of Claims 4 to 27 when dependent on 
Claim 1 or 2 in which, in the case where the liquid 
comprises an aqueous system or is more conduc- 
es tive than non-aqueous liquids having a resistivity of 

1x10^ ohm cm. the liquid is discharged from the 
nozzle (12) as a jet by hydraulic pressure before 
breaking up into charged droplets. 

40 29. A device as claimed in any one of Claims 1 to 28 in 
which the nozzle (1 2), liquid supply means (14) and 
the high voltage supply means (26) are embodied 
in a hand portable unit. 

« 30. The use, in a method of electrostatic spraying, of a 
device as claimed In any one of the preceding 
claims. 

31. The use as claimed In Claim 30 in which the spray 
50 is controlled by means of a shroud (60) of insulating 
material mounted on the device so as to encircle 
the nozzle (12) and on which a high voltage of the 
same polarity as that applied to the liquid is devel- 
oped during spraying operation of the device. 

55 

Patentansprdche 

1. Elektrostatische SprOhvorrichtung mit einer DQse 
(12). einer Einrichtung (14) zum Zufuhren von Flus- 
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sigkeit zur Duse, und einer Hochspannungsversor- 
gungseinrichtung (25) mit einem 
Hochspannungsausgangspol (30), der im 
Gebrauch derail angeschlossen ist, dal) die von 
der DQse ( 1 2) versprohte ROssigkeit elektrostatisch 5 
geiaden ist. dadurch gekennzelchnet, daQ die 
Leckagestrecke vom Hochspannungsausgangspol 
(30) zum Niederspannungseingangspd (34) der 
Hochspannungsversorgungseinrichting (26) spezi- 
ell derart gestaltet ist, da(3 sie eine Ldnge hat, die 10 
im Gebrauch den Leckstrom zwischen den Polen 
(30, 34) auf weniger als 0,3 Mikroampere verrin- 
gert. 

Vorrlchtung nach Anspruch 1, bei welcher der rs 
Leckstrom zwischen den Polen niedriger als 0,03 
Mikroampere ist. 

Vorrichtung nach Anspruch 1, bei welcher der 
Hochspannungsausgangspol (30) der Hochspan- 20 
nungsversorgungseinrichtung (26) im Gebrauch 
derart angeschlossen ist, daB ein oder mehrere 
FlOssigkeitsbander von der DQse (12) vorwarts 
gestoBen wird/werden, wobei die Bander in elektro- 
statisch geladene TrOplchen aufbrechen, wobei cfie 25 
Hochspannungsversagungselnrichtung (26) einen 
maximalen Ausgangsstrom hat, wenn die Vorrich- 
tung mit 1,5 Mikroampere bei 15 kV Im Fall eines 
einzeinen Bandes oder mit 0,8 Mikroampere pro 15 
kV plus 0,15 Mikroampere pro Band im Fall von 30 
mehr als einem Band spruht. 

Vorrichtung nach Anspruch 3, bei welcher der maxi- 
male Ausgangsstrom der Hochspannungsversor- 
gungseinrichtung (26) 0,3 Mikroampere bei 15 kV 35 
im Fall eines einzeinen Bandes Oder 0,3 Mikroam- 
pere pro 15 kV plus 0,15 Mikroampere pro Band im 
Fall von mehr als einem Band belragt. 

Vorrichtung nach einem der AnsprOche 1 bis 4, bei 40 
welcher im normalen Gebrauch der grOBte durch- 
schnittliche Potentialgradient uber Oberfiachen der 
Vorrichtung zwischen Leitern oder Halbleitern, die 
mit dem Hochspannungsausgangspol (30) und 
dem Niederspannungseingangspol (34) der Hoch- 45 
spannungsversorgungseinrichtung (26) verbunden 
sind, weniger als 3 kV pro cm betragt. 

Vorrichtung nach Anspruch 5, bei welcher der 
grOBte durchschnittliche Potentialgradient niedriger 50 
als 2 kV pro cm ist. 

Vorrichtung nach einem der vorhergehenden 
Anspruche, bei welcher die zu verspruhende ROs- 
sigkeit in einem unter Druck stehenden Behaiter 55 
(14) enthalten ist, der ein Zufuhrventil (20) aufweist 
das im Gebrauch durch eine aufeinanderzu gerich- 
tete Relativbewegung des Behaiters (14) und der 
Duse (12) geOffnet wird, wobei die Vorrichtung 



einen KOrper oder ein KOrperteil (2) aufweist, von 
dem aus die Duse (12) absteht, wobei das Ventil 
(20) im Gebrauch durch eine Relativbewegung zwi- 
schen dem Behaiter (14) und dem KOrper oder KOr- 
perteil (2) geOffnet wird, wobei die DQse (12) in 
Bezug auf den KOrper oder das KOrperteil (2) fest- 
stehend bleibt 

8. Vorrichtung nach Anspruch 7, bei welcher der KOr- 
per Oder das KOrperteil (2) urn seinen Umfang 
herum ununteibrochen und aus einem isolierenden 
Kunststoffmaterial hergestellt ist. 

9. Vorrichtung nach Anspruch 7 oder 8, bei welcher 
die Hochspannungsversorgungseinrichtung einen 
Generator (26) umfaBl der an einer von der DOse 
(12) entfernt liegenden Seite des Behaiters (14) 
angeordnet ist, und einen Hochspannungsverbin- 
der (30, 32) aufweist, wobei die Niederspannungs- 
schaltung des Generators (26) vom Behaiter 
entfernt liegt. 

10. Vorrichtung nach einem der vorhergehenden 
AnsprOche, bei welcher die Duse (12) aus einem 
isolierenden Material besteht. 

11. Vorrichtung nach einem der vortiergehenden 
AnsprOche, bei welcher die Hochspannungsversor- 
gungseinrichtung (26) eine Einrichtung (100, 102) 
zum Umwandein einer niedrigen Spannung einer 
Gleichstromversorgung in eine relativ hohe Wech- 
selstromspannung umfaBt, eine Einrichtung (104) 
zum Speichern des Energiegehaltes der Wechsel- 
stromspannung, eine Einrichtung zum wiederhoHen 
Entladen der Energiespeichereinrichtung (104), um 
eine relativ niedrige, abklingende Oszillatorspan- 
nung mit hoher Frequenz zu erzeugen, eine Trans- 
formatoreinrichtung (108) mit hoher Verstarkung, 
um die hOherfrequente Spannung in eine groBe 
abklingende Oszillatorspannung unuuwandeln, 
und eine Einrichtung (102) zum Gleichrichten der 
groBen Spannung, um eine gegiattete unipolare 
hohe Ausgangsspannung bereitzustellen. 

12. Vorrichtung nach einem der Anspruche 1 bis 6 oder 
nach einem der AnsprOche 10 und 1 1 , wenn diese 
von einem der AnsprOche 1 bis 6 abhangig sind, mit 
einem GehSuse (2, 4), das zum tragbaren 
Gebrauch geeignet ist und einen Behaiter (14) fOr 
die Flussigkeit aufnimmt, wobei das Gehause ein 
KOrperteil (2) enthait, von dem aus die Duse (12) 
vorsteht, und wobei das KOrperteil um seinen 
Umfang herum nicht unteibrochen und aus einem 
isolierenden Kunststoffmateriai hergestellt ist. 

13. Vorrichtung nach Anspruch 12, bei welcher der 
Behaiter (14) tollabieibar und eine Einrichtung zum 
Kbmprimieren des Behaiters vorgesehen ist, um 
die Zufuhr von Flussigkeit zur Duse (12) zu bewir- 
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ken. 

14. Vorrichtung nach Anspruch 12 Oder 13. bei welcher 
der Behaiter (14) mit einem Ventil (20) versehen ist, 
und bei welcher das Offnen des Ventils (20) in 
Reaktion auf eine Bewegung des Behdlters (14) 
relativ zum Gehause (2, 4] bewirkt wird. 

15. Vorrichtung nach einem der Anspruche 12 bis 14. 
bei welcher der kollabierbare Behaiter (14) inner- 
halb eines Mantels eingeschlossen ist. der den 
Behaiter unter Druck setzendes Fluid enthait. 

16. Vorrichtung nach einem der Anspruche 12 bis 15, 
bei welcher der kollabierbare Behatter (14) im 
Gehduse (2, 4) als austauschbare Einheit aufge- 
nommen ist. 

17. Vorrichtung nach Anspruch 13, bei welcher der kol- 
labierbare Behaiter (14) von einem Schlitten umge- 
ben ist, der bewegbar innerhalb des Gehauses (2, 
4) angebracht ist, und bei welcher der Behaiter mit 
einem Ventil (20) versehen Ist, der in Reaktion aut 
die in einer voibestimmten Richtung erfolgenden 
Bewegung des Behaiters (14) gedffnet wird, wobei 
die Kompressionseinrichtung wirksam ist, urn die 
Flussigkeit aus dem Behatter (14) auf das Offnen 
des Ventils (20) hin in Reaktion auf eine derartige 
Bewegung auszustoBen. 

18. Vorrichtung nach einem der Anspruche 13 bis 17, 
bei welcher das Gehause (2, 4) einen vom Benut- 
zer betatigbaren AuslOser (46) enthatt, urn die 
Zufuhr der Flussigkeit mittels der Kompressionsein- 
richtung zu steuern. 

19. Vorrichtung nach einem der Anspruche 12 bis 18, 
bei welcher die Hochspannungsversorgungsein- 
richtung einen Hochspannungsgenerator (26) 
umtaSt, der bewegbar innerhalb des Gehauses (2, 
4) angebracht ist, wobei die Bewegung des Hoch- 
spannungsgenerators (26) in Reaktion auf die Wir- 
kung eines vom Benutzer betati^ren Tails (46) 
bewirkt und die Zufuhr der Flussigkeit aus dem 
Behaiter in Reaktion auf eine derartige Bewegung 
des Hochspannungsgenerators oder einer Halte- 
rung (28) for den Hochspannungsgenerator 
gesteuert wird. 

20. Vorrichtung nach Anspruch 12, bei welcher der 
Behaiter (14) bewegbar innerhalb des Gehauses 
(2, 4) angebracht ist und die Kompressionseinrich- 
tung in Reaktion auf die Bewegung des Behaiters 
(14) gesteuert wird, um die FlOssigkeitszufuhr zur 
Duse (12) zu ermOglichen oder zu sperren. 

21. Vorrichtung nach einem der vorhergehenden 
AnsprDche. welche ferner eine Abdeckung (60) aus 
isolierendem Material umfaBt. welche die Duse (12) 



umgibt und an welcher eine Hochspannung dersel- 
ben Polaritat wie diejenige. die auf die FlOssigkeit 
aufgebracht wird, wdhrend des Spruhvorgangs der 
Vorrichtung erzeugt wird. 

5 

22. Vorrichtung nach einem der Anspruche 1 bis 6 Oder 
nach einem der Anspruche 10 und 1 1 , wenn diese 
von einem der Anspruche 1 bis 6 abhangig sind. mit 
einem rohrfOrmigen KOrperteil (2), das einen kolla- 
10 biertjaren Behaiter (14) aufnimmt. welcher die zu 
verspruhende Flussigkeit enthait, und mit einem 
Ventil (20) versehen ist. um die Zufuhr von Russig- 
keit aus dem Behaiter zur DQse (12) zu steuern, 
wobei das rohrfOrmige KOrperteil (2) in einer End- 
's kappe (8) endet, die entfernbar ist um den Aus- 
tausch des Behaiters (14) zu ermOglichen. und 
durch welche hindurch die Duse (12) vorsteht, und 
mit einer Abdeckung (60) aus isolierendem Mate- 
rial, die an der Endkappe (8) vorgesehen ist um die 
20 Duse zu umgeben, und an welcher eine Hochspan- 
nung derselben Polaritat wie diejenige, cSe auf die 
RDssigkeit aufgebracht wird. wahrend des SprOh- 
vorgangs der Vorrichtung erzeugt wird. 

25 23. Vorrichtung nach einem der Anspruche 1 bis 8, bei 
welcher die Hochspannungsversorgungsein- 
richtung einen Hochspannungsgenerator (26) 
umfaBt, der zur DurchfOhrung einer Bewegung 
angebracht ist. wobei diese Bewegung in Reaktion 

30 auf die Wirkung eines vom Benutzer betatigbaren 
Teils (46) bewirkt wird, das einen Teil der Vorrich- 
tung bildet und wirksam ist, um die Zufuhr der FlOs- 
sigkeit zur DQse (12) zu steuern. 

35 24. Vorrichtung nach Anspruch 23, mit einem langli- 
chen rohrfOrmigen KOrperteil, das aufeinanderfbl- 
gend den Hochspannungsgenerator (26), der in 
Langsrichtung innerhalb des rohrfOrmigen KOrper- 
teils (2) bewegbar ist. und einen tollabiertiaren 

<o Behaiter (14) aufnimmt, der die zu verspruhende 
Flussigkeit enthait und mit einem Ventil (20) verse- 
hen ist, das die FlOssigkeitszufuhr aus dem Behai- 
ter zur Duse (12) steuert und in Reaktion auf die 
Langsbewegung des Hochspannungsgenerators 

45 (26) betatigbar ist. 

25. Vorrichtung nach Anspruch 24, bei welcher der kol- 
labiert}are Behaiter (14) innerhalb eines geeignet 
dimensionierten Mantels zum Ubertragen der 

50 Bewegung des Hochspannungsgenerators (26) auf 
das Ventil (20) aufgenommen ist. um das Offnen 
des Letzteren zu bewirken. 

26. Vorrichtung nach Anspruch 25, bei welcher der 
55 Mantel elektrisch leitend ist und bei welcher die 

Hochspannung von einem Hochspannungsaus- 
gangspd (30) des Hochspannungsgenerators (26) 
uber den Mantel zur DOsenspitze gefOhrt wird. 
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27. Vorrichlung nach einem der Anspruche 1 bis 11 . bei 
welcher die Vorrichtung ein erstes und zweites KOr- 
perteil (2a. 2b) umfaQt, die relativ zueinander 
bewegbar sind. und ein vom Benutzer betatigbares 
Betatigungsteii (46). das die gegenseitige Bewe- 5 
gung der KOrperteiie (2a. 2b) derart bewirkt, daB 
die Hochspannungsversorgungseinrichtung (26) 
und die Einrichtung (14) zum Zufuhren der FIQssig- 
kelt in Reaktlon auf eine derartige Reiativbewegung 
betatigt werden. ;o 

28. Vorrichtung nach Anspruch 1 Oder 2 Oder nach 
einem der Anspruche 4 bis 27, wenn diese von 
Anspruch 1 Oder 2 abhdngig sind, bei welcher in 
dem Fall, vm die FiOssigkeit ein wSssrlges System is 
umfaOt Oder starker leitend als nichtwdssrige FlOe- 
sigkeiten mit einem spezifischen Widerstand von 1 

X 10^ Ohm cm ist, die Flussigkeit durch Hydraulik- 
druck als Strahl aus der DQse ( 1 2) abgegeben wird, 
bevor sie in geladene TrOpfchen aufbricht. 20 

29. Vorrichtung nach einem der Anspruche 1 bis 28, bei 
welcher die Duse (12), die Flussigkeitszufuhrein- 
richtung (14) und die Hochspannungsversorgungs- 
einrichtung (26) in einer tragbaren Einheit 2S 
vorgesehen sind. 

30. Verwendung einer Vorrichtung nach einem der vor- 
hergehenden AnsprOche in einem Verlahren zum 
elektrostatischen SprOhen. 30 

31. Venvendung nach Anspruch 30, bei welcher der 
Spray mittels einer Abdeckung (60) aus isolieren- 
dem Material gesteuert wird, die derart an der Vor- 
richtung angebracht ist, dal3 sie die DOse (12) 35 
umgibt. und an der sich eine Hochspannung dersel- 
ben Polaritat wie diejenige. die an die Flussigkeit 
angelegt wird, wahrend des Spruhvorgangs der 
Vorrichtung biUet. 

40 

Revendications 

1. Dispositif de pulverisation 6lectrostatique compre- 
nant un ajutage (12), un moyen (14) pour fournir du 
liquide h I'ajutage et un moyen d'alimentation en 4s 
haute tension (26) ayant un pAle de sortie k haute 
tension (30) connects, en service, de telle sorte 
que le liquide dSbitd par I'ajutage (12) soit charge 
eiectrostatiquement, caract^ris^ en ce que la ligne 

de fuite entre le pOle de sortie k haute tension (30) 50 
et le pOle d'entr^e k basse tension (34) du moyen 
d'alimentation en haute tension (26) est spdciale- 
ment con^ue de manidre k presenter une longueur 
qui, en service, r^uit le courant de fuite entre les- 
dits pfiles (30, 34) k moins de 0.3 miao-ampdre. 55 

2. Dispositif suivant la revendication 1, dans lequel le 
courant de fuite entre lesdits pAles est infdrieur k 
0,03 micro-ampere. 



3. Dispositif suivant la revendication 1. dans lequel 
■edit pAle de sortie k haute tension (30) du moyen 
d'alimentation en haute tension (26) est connects, 
en service, de telle sorte qu'un ou plusieurs filets de 
liquide sclent d^bltte par I'ajutage (12), les filets se 
fragmentant en gouttelettes charg^es eiectrostati- 
quement, le moyen d'alimentation en haute tension 
(26) ayant un courant de sortie maximum, lorsque 
le dispositif pulverise, de 1,5 micro-ampdre, k une 
tension de 15 kV dans le cas dun seul filet ou de 
0,8 micro-ampere k une tension de 15 kV plus 0.15 
micro-ampere par filet dans le cas de plus d'un filet. 

4. Dispositif suivant la revendication 3, dans lequel le 
courant de sortie maximum du moyen d'alimenta- 
tion en haute tension (26) est de 0,3 micro-ampere 
k une tension de 1 5 kV dans le cas d'un seul filet ou 
de 0,3 micro-ampere k une tension de 15 kV plus 
0. 1 5 micro-ampere par filet dans le cas de plus d'un 
filet. 

5. Dispositif suivant I'une quelconque des revendka- 
tions 1 k 4, dans lequel le gradient de potentiel 
moyen maximum, en service normal, sur les surfa- 
ces du dispositif entre les conducteurs ou semi- 
conducteurs connectes au pdle de sortie k haute 
tension (30) et au pfile d'entree k basse tension 
(34) du moyen d'alimentation en haute tension (26) 
est inf erieur k 3 kV/cm. 

6. Dispositif suivant la revendication 5. dans lequel le 
gradient de potentiel moyen maximum est inferieur 
k 2 kV/cm. 

7. Dispositif suivant I'une quelconque des revendica- 
tions precedentes, dans lequel le liquide k pulveri- 
ser est contenu dans un recipient pressurise (14) 
comprenant une valve de distribution (20) qui, en 
service, est ouverte par un d6placement relatif 
entre le recipient (14) et I'ajutage (12) les rappro- 
chant I'un de I'autre, le dispositif comportant un 
corps ou une partie de corps (2) d'ou part I'ajutage 
(12). ladite valve (20) etant ouverte. en service, par 
un deplacement relatif entre le recipient (14) et le 
corps ou la partie de corps (2), I'ajutage (12) res- 
tant fixe par rapport au corps ou k la partie de corps 
(2). 

8. Dispositif suivant la revendication 7. dans lequel le 
corps ou la partie de corps (2) est ininterrompu 
autour de sa peripherie et est fait d'une matiere 
plastlque isoiante. 

9. Dispositif suivant la revendication 7 ou 8, dans 
lequel le moyen d'alimentation en haute tenston 
comprend un g6n6rateur (26) situe d'un cflte du 
recipient (14) 6loign6 de I'ajutage (12) et ayant un 
connecteur k haute tension (30, 32), le circuit k 
basse tension du generateur (26) etant eioigne du 
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rteipient. 

10. Disposltif suivant I'une quelconque des revendica- 
tions pr^cMentes, dans lequel I'ajutage (12} est <ait 
d'une mati^re Isolante. 

1 1 . Dispositif suivant I'une quelconque des revendica- 
tlons prdcMentes, dans lequel le moyen d'allmen- 
tation en haute tension (26) comprend un moyen 
(100, 102) pour convertlr une basse tension d'une 
alimentation en courant continu en une tension 
alternative relativement faible, un moyen (104) pour 
accumuler le contenu d'^nergie de ladite tension 
alternative, un moyen pour d6charger de manifere 
r6p6t6B le moyen d'accumulation d'6nergie (104) 
en vue de produire une tension osdllante d^ois- 
sante de fr^ence sup^rieure et d'amplitude rela- 
tivement faible, un moyen transformateur k grarxl 
gain (108) pour convertir ladite tension de fre- 
quence sup^rieure en une tension oscillante 
d6Groi6sante d'amplitude 6lev6e et un moyen (112) 
pour redresser ladite tension d'amplitude dlev^e en 
vue de fournir une sortie de tension 6lev6e unipo- 
laire liss^e. 

12. Dispositif suivant I'une quelconque des revendica- 
tions 1 d 6 ou suivant I'une quelconque des reven- 
dications 10 et 11 lorsqu'elles dependent de I'une 
quelconque des revendications 16 6, comprenant 
un boTtier (2. 4), k mSme d'^re utilise en 6tant tenu 
en main, qui regoit un recipient (14) pour le liquide, 
le boTtier comprenant une partie de caps (2) d'ou 
s'^tend I'ajutage (12) et ladite partie de corps 6tant 
ininterrompue autour de sa p6rlph6rie et ^ant faite 
d'une mati^re plastique isolante. 

13. Dispositif suivant la revendication 12. dans lequel 
ledit rteipient (14) est repliable et un moyen est 
pr6vu pour comprimer le recipient en vue d'alimen- 
ter I'ajutage (12) en liquide. 

14. Dispositif suivant la revendication 12 ou 13, dans 
lequel le recipient (14) est pourvu d'une valve (20) 
et dans lequel I'ouverture de la valve r^sulte du 
d6placement du recipient (1 4) par rapport au boTtier 
(2, 4). 

15. Dispositif suivant I'une quelconque des revendica- 
tions 12 614, dans lequel le recipient (14) repliable 
est loge dans une enceinte contenant le fluide pres- 
surtsant le recipient. 

16. Dispositif suivant I'une quelconque des revendica- 
tions 12 6 15, dans lequel le recipient (14) repliable 
est regu dans le boTtier (2, 4) en tant qu'une unite 
remplagable. 

17. Dispositif suivant la revendication 13, dans lequel le 
recipient (14) repliable est loge dans un coulisseau 



qui est nwnte mobile dans le boTtier 2, 4) et dans 
lequel le recipient est pourvu d'une valve (20) qui 
est ouverte en reaction au deplacement du reci- 
pient (14) dans une direction predeterminee, ledit 
5 moyen de compression servant 6 propuiser le 
liquide hors du recipient (14) des Touverture de la 
valve (20) en reaction 6 un tel deplacement. 

18. Dispositif suivant I'une quelconque des revendica- 
10 tions 13 617, dans lequel le boTtier (2, 4) comprend 
une detente (46) pouvant etre actlonnee par I'utili- 
sateur pour contrAler I'alimentation de liquide par le 
moyen de compression. 

15 19. Dispositif suivant I'une quelconque des revendica- 
tions 12 618, dans lequel le moyen d'alimentation 
en haute tension comprend un generateur de haute 
tension (26) monte mobile dans le boTtier (2, 4), le 
deplacement du generateur de haute tension (26) 

zo resultant de I'actionnement d un organe (46) pou- 
vant etre actionne par I'utilisateur et I'alimentation 
du liquide contenu dans le recipient etant contrOiee 
en reaction 6 un tel deplacement du generateur de 
haute tension ou d'un montage (28) pour le genera- 

25 teur de haute tension. 

20. Dispositif suivant la revendication 12, dans lequel le 
recipient (14) est monte mobile dans le boTtier (2, 4) 
et le moyen de compression est contrOie en reac- 

30 tion au deplacement du recipient (14) en vue de 
permettre ou dlnterdire I'alimentation de liquide 6 
I'ajutage (12). 

21. Dispositif suivant I'une quelconque des revendica- 
35 tions precedentes, comprenant en outre une tubu- 

lure (60) en matiere isolante qui entoure I'ajutage 
(12) et sur laquelle une haute tension de la mdme 
polarlte que celle de la tension appliquee au liquide 
est developpee au cours de I'operation de pulveri- 
40 satlon du dispositif. 

22. Dispositif suivant I'une quelconque des revendica- 
tions 1 6 6 ou suivant i'une quelconque des reven- 
dications 10 et 11 lorsqu'elles dependent de I'une 

4S quelconque des revendications 1 6 6, comprenant 
une partie de corps tubulaire (2) recevant un reci- 
pient (1 4) repliable contenant le liquide 6 pulveriser 
et pourvu d'une valve (20) destinee 6 contrOler I'ali- 
mentation de liquide du recipient 6 I'ajutage (14), 
so ladite partie de corps tubulaire (2) se terminant 
dans un capuchon d'extremite (8) qui peut etre 
enleve pour permettre le remplacement du reci- 
pient (14) et au travers duquel I'ajutage (12) fait 
saillie, et une tubulure (60) en matiere isolante pre- 
ss vue sur ledit capuchon d'extremite (8) de fagon 6 
entourer I'ajutage et sur laquelle une haute tension 
de la meme polarlte que celle de la tension appli- 
quee au liquide est developpee au cours de I'opera- 
tion de pulverisation du dispositif. 
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23. DisposHif suivant I'une quelconque des revendica- 
tions 1 k 8. dans lequel le moyen d'alimentation en 
haute tension comprend un gdndrateur de haute 
tension (26) rnont^ de manl^re k pouvoir se d6pla- 
cer, ce d6placement rfeultant de I'actionnement 
d'un organe (46) pouvant 6tre actionn6 par I'utllisa- 
teur. (aisant partie du disposHif et k mime de com- 
mander I'alimentation de iiquide k I'ajutage (12). 

24. DisposHif suivant la revendlcation 23, comprenant 
une partie de corps tubulaire oblongue recevant 
successivement I edit gin^rateur de haute tension 
(26) pouvant Stre d^acd dans le sens longitudinal 
dans la partie de corps tubulaire (2) et un rtoplent 
repliable (14) contenant le Iiquide k pulveriser et 
pourvu d'une valve (20) qui commando I'alimenta- 
tion de Iiquide du rteipient k I'ajutage (12) et qui 
peut Stre actionn6e en reaction audit d^placement 
longitudinal du g^n^rateur de haute tension (26). 

25. Oispositif suivant la revendlcation 24, dans lequel le 
rteipient (14) repliable est recu dans une enceinte 
de dimensions appropri^es destin6e k transmettre 
le mouvement du g6n6rateur de haute tension (26) 
k la valve (20) en vue d'ouvrir cette dernidre. 
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forme d'une unit6 pouvant dtre tenue en main. 

30. Utilisation, dans un proc6d6 de pulverisation 6lec- 
trostatique, d un dispositif suivant I'une quelconque 
des revendications pr^cedentes. 

31. Utilisation suivant la revendlcation 30, lors de 
laquelle le jet pulverise est contrOld au moyen d'une 
tubulure (60) en ma1i6re isolante montee sur le dis- 
posHif de fa^on k entourer I'ajutage (12) et sur 
laquelle une haute tension de mgme polarH6 que 
celle de la tension appliqu^e au Iiquide est d^velop- 
p^e au cours de ropdration de pulverisation du dis- 
posHif. 



26. DisposHif suivant la revendlcation 25, dans lequel 
ladite enceinte est conductrice de reiectricite et 
dans lequel ladHe haute tension est fournie d'un 
pdle de sortie k haute tension (30) du gendrateur 30 
de haute tension (26) k I'extremite de I'ajutage via 
ladHe enceinte. 



27. DisposHif suivant I'une quelconque des revendica- 
tions 1^11, dans lequel le disposHif comprend une 35 
premiere et une seconde parties de corps (2a, 2b) 

qui peuvent Stre deplacees I'une par rapport k 
I'autre et un actionneur (46) pouvant etre actionne 
par I'utilisateur qui entraTne le deplacement des 
parties de corps (2a, 2b) I'une par rapport k I'autre 40 
de maniere telle que le moyen d'alimentation en 
haute tension (26) et le moyen (14) d'alimentation 
de Iiquide solent actlonnes en reaction k un tel 
deplacement relatif. 

45 

28. DisposHif suivant la revendlcation 1 ou 2 ou suivant 
I'une quelconque des revendications 4 ^ 27 
lorsqu'elles dependent des revendications 1 ou 2, 
dans lequel, lorsque le Iiquide comprend un sys- 
teme aqueux ou est plus conducteur que des liqui- so 
des non aqueux ayant une reslstivite de 1x10^ 
ohms cm. le Iiquide est debHe par I'ajutage (12) 
comme un jet sous I'effet de la pression hydraulique 
avant de se fragmenter en gouttelettes chargees. 

ss 

29. DisposHif suivant I'une quelconque des revendica- 
tions 1 k 28, dans lequel I'ajutage (12), le moyen 
d'alimentation de Iiquide (14) et le moyen d'alimen- 
tation en haute tension (26) sont realises sous la 
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